Identification and grouping of Clostridium botulinum strains by numerical analysis of their electrophoretic protein patterns.
Strains of Clostridium botulinum type A, type E and both non-proteolytic and proteolytic types B and F were characterized by their electrophoretic protein patterns. As the protein pattern changes during sporulation, special attention was paid to the prevention of sporulation by selecting an appropriate medium (Strasdine's medium plus 1% w/v glucose) and a scheme of repeated subculturing. Ribosomal proteins, evolutionarily conservative and hence relatively similar in all types of bacteria, were removed to optimize the resolving power of the electrophoretic technique. Protein patterns were compared by computing correlation coefficients of normalized densitometric tracings. The method is highly reproducible and its resolving power is high: all protein patterns found were specific. The strains tested fall into two main groups: the proteolytic and the non-proteolytic cluster. Type A strains form a separate subgroup within the proteolytic cluster, the same applies to type E strains within the non-proteolytic group. Although time-consuming for spore-forming bacteria, this method is, to our knowledge, the only technique that recognizes individual strains of Cl. botulinum. For non-spore-forming micro-organisms the method is certainly much simpler and hence even more valuable.